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Abstract 
Transitions management (TM) is emerging as an approach to governing complex sustainability 
problems. Critiques point to the need to understand dynamics of system change, particularly, 
with regard to actor agency at micro and meso scales. This paper begins to address this 
scholarly gap by first, developing an analytical framework of the institutional context of a 
transition that recognizes forms of agency. Second, a method to apply the framework to 
empirical cases of urban water socio-technical systems to map their institutional context is 
developed. The results revealed: i) ways to identify problematic features of current systems and 
underlying cognitive and normative frames, to assist with envisioning and transition pathway 
development, ii) a method of system analysis that can target leverage points  for strategizing 
transitions agendas and experiments, and iii) a dynamic description of the system to assist with 
evaluating TM interventions and monitoring transitions. By providing a systems analysis 
cognizant of contextual dynamics and targeted to the knowledge needs of TM activities, this 
analytical tool shows promise for improving TM through further empirical application and 
research. 
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1. Introduction 
There are significant environmental, economic and social pressures challenging the ability of 
many socio-technical systems to provide goods and services to human society. Sustainability 
scholars argue this is an indication that societal organization is unable to deal with the complex 
issues of sustainable development [1-3]. Many argue that fundamental governance change to 
mitigate and/or adapt to global environmental change is now needed [1, 3]. Adaptive 
governance is proposed as a new form of governance for organizing society to ‘adapt’ to 
pressures [4-6] by reflexively considering multi-scale feedbacks [7], using participatory 
processes to facilitate social learning [8, 9], and thereby enable social (as well as technological) 
innovation [2]. Transitions Management (TM) has become a prominent contender as an 
operational form of adaptive governance [10-13]. The TM approach involves experimentation 
with alternative practices (transition experiments), which inform multiple intermediate 
strategies (transitions pathways) toward possible futures (transition scenarios), linked to long-
term sustainability goals and visions. However, the main strength of the approach comes 
through an emphasis on deliberative group dynamics (transition arenas) with key actors or 
frontrunners, to set up spaces for ‘safe’ experimentation and seed social learning [14]. By 
coordinating and aligning novel efforts to reinforce one another, TM scholars assert that when 
the opportunity arises these niches can compete with the incumbent regime, and adjust or 
replace governance arrangements [12, 15]. It is argued such an approach establishes a process 
of governance ‘evolution,’ rather than revolution through imposition of new governance forms 
and the large-scale structural changes they entail [16]. Recent comprehensive reviews of the 
literature highlight that understanding how niches and regimes interact through a transition to 
produce new forms of governance is a key knowledge gap for TM [10, 17]. Particularly, the 
assumptions that: i) careful selection of transition arena participants and appropriate 
facilitation will generate group dynamics to access expert knowledge, and develop collaboration 
between participants to design and commit to implementing experiments and agendas beyond 
the ‘safety’ of the arena, and ii) that the empowerment of frontrunners and coordinating role the 
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TM process will provide the acumen to prepare for and influence/challenge the regime at an 
opportune moment. 
This paper seeks to make a start on closing this knowledge gap by drawing on the intellectual 
resources of new institutionalism to study empirical cases of potential transitions. The paper 
first briefly reviews TM and its critiques, making the case that understanding the institutional 
context underlying societal transitions will provide the knowledge-base needed to address 
these critiques. Second, an analytical framework is developed to describe the institutional 
context of potential transitions. In describing the composition of the transition context using the 
concepts of institutions and actor agency, the powers of change vested within it can be captured 
to inform a TM intervention. Third, a mapping method to draw on tacit knowledge of experts to 
populate the analytical framework is designed. Finally, the framework is applied to empirical 
cases to describe and explore the dynamic institutional contexts of systems under transition 
conditions; identifying capacities and intervention points to support a TM intervention based on 
this knowledge. The paper closes with discussion of the heuristic capability of the technique and 
recommendations for further development of the approach. 
1.1.  Knowledge needs for Transition Management 
Critics highlight the lack of explanatory power in  TM with regard to three key areas of the 
approach: i) how transition arena participant’s knowledge of the system under transition can be 
used to recognize  ‘windows of opportunity,’ ii) how participant’s powers and influence on the 
system can be  coordinated within the internal functional dynamics of transitions arenas, and 
applied to take advantage of the window of opportunity and progress transition agendas, and 
iii) the interplay between transition arenas and the regime, particularly in terms of the conflicts 
and power struggles that arise as niches fostered in TM gain the capacity to challenge the 
regime [17-19]. Emerging from these critiques are key questions surrounding the knowledge 
needs of system dynamics in transitions; what are the features and processes within the system 
under transition that a TM intervention needs to take into account? How can they be identified? 
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Which need to be altered to ensure the system functions appropriately? And which could be 
influenced by TM activities to achieve this? Analysis of the system and sub-systems under 
transition are recognized as critical knowledge for all activity clusters in a TM cycle (strategic, 
tactical, operational and reflexive) [14], as illustrated in Figure 1. 
Figure 1: Role of system analysis in TM activity clusters 
 
 (Adapted from Loorbach, 2010 [14]) 
 
Within these different activity clusters of the TM cycle, the purpose of the systems analysis 
moves from one of system description (expert preparation/strategic), to diagnosing systemic 
problems (strategic), informing the design of interventions (operational), strategizing when and 
how they should be implemented (tactical), and monitoring the transition to inform the TM 
process and evaluate success (reflexive). This knowledge is also particularly important to 
enable a TM intervention to be tailored to specific sustainability issues and contextual 
conditions. Despite the critical knowledge provided by a systems analysis to inform the full 
range of TM activities  in Figure 1,  the current process methodology [14, 20], published 
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empirical studies [12, 21], and guidance manuals [22], offer little direction on how the 
suggested systems analysis methods can be used to generate this knowledge. To address the 
knowledge needs of TM described above, the desired features of a system analysis tool appear 
to be: 
 A robust method(s) to access and organize expert knowledge from arena participants 
 Ways to identify system dynamics to generate a functional understanding of the system, 
in order to diagnose how and where interventions can be most effective 
 The ability to identify the agency of transitions arena participants, and how it might be 
utilized 
 The ability to identify agency within the regime, and how this agency might be 
influenced 
 
This paper seeks to address these knowledge needs by employing an institutional lens to 
capture the dynamic context of a transition. By providing this type of systems analysis tool and 
method for its application, this work sees to methodologically strengthen TM and contribute to 
its further empirical application, testing and development. 
1.2.  The institutional context of transitions 
Fundamentally, socio-technical transitions are structural changes, both physical and 
administrative, to the way society organizes itself [23]. A recent sociological turn in institutional 
analyses— understanding institutions as organizing structures to enable collective action [24, 
25] rather than barriers to change— is offering a promising perspective to understand the 
socio-institutional restructuring of transitions. Following structuration theory [26] institutions 
constitute a range of formal and informal rules which not only shape the behavior of a system, 
but provide actors with different forms of agency to change these rules. This institutional lens 
has been signposted by Geels [27] as a useful frame to examine socio-technical transitions. 
Using this perspective, TM can be framed as a way of coordinating actors’ agency to change 
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societies organizing structures (institutions) [28]. Therefore, understanding the institutional 
context and the agency of actors offers a way to address the knowledge needs of TM previously 
described. 
The Institutional Analysis and Development (IAD) Framework [29] provides a 
conceptualization of this institutional context. First, the concept of rules-in-use captures the 
variety of formal (legislation, regulation) and informal (norms, values) rules that guide 
decisions, interactions and actions of actors in the system.  
Thus, these rules-in-use construct and bound the institutional context. Second, the IAD 
Framework captures issues of scale in the idea that sets of nested rules-in-use construct and 
bound activities at different levels of the institutional context. The operational level is 
concerned with on-ground management activities, while the collective choice level is placed to 
monitor, evaluate and change these day-to-day operational rules-in-use. Third, the Framework 
offers a model of an ‘action situation’, analogous with the transition arena, with which the space 
where actors interact and act can be visualized.  
While the IAD Framework provides a structural understanding of the institutional context, 
sociological institutional theories recognize that these structures are altered through the 
interpretation and reinterpretation of the rules-in-use by actors. Through the day-to-day 
practices and interactions of practitioners, cognitive and normative underpinnings of formal 
institutions are questioned and altered. Institutional Work Theory [30, 31] is a developing 
branch of new institutionalism that addresses the intellectual need to identify the effect of these 
activities and interactions on structural change. Focusing on the effects of their activity on the 
way a system functions, the theory recognizes three types of institutional activity or ‘work’ that 
actors conduct: 
 Maintaining work: Activities that serve to maintain current institutions by enforcing or 
conforming to current rules 
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 Creating work: Activities that create new rules and structures by questioning the 
assumptions and conventions behind current rules 
 Disrupting work: Activities that disrupt the order by explicitly challenging current rules 
or undermining their legitimacy 
Drawing together the IAD Framework and Institutional Work Theory, a framework for 
dynamically describing the institutional context of a system is produced (see Figure 2). 
Figure 2: Analytical framework for understanding institutional contexts. 
 
In Figure 2, the different scales of activity within this setting (operational to collective choice) 
are illustrated on the vertical axis. The institutional setting is structured and bounded by both 
formal and informal institutions along on the horizontal axis. The three different forms of 
agency (institutional work) manifest within this setting. This conceptual framework is detailed 
in Bettini et al 2013 [32].  
This institutional perspective provides the theoretical depth of a mature scholarship needed to 
analyze the complex context of transition processes. The paper now details the method used to 
apply this analytical framework in empirical case studies of urban water socio-technical 
systems.  
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2. Methods 
2.1.  Case study design and selection 
To apply this analytical framework, an in situ method was essential, as the research subject 
(institutions) exist in day-to-day work practices and interactions of people. However, as a full 
transition can only be shown retrospectively, in order to capture knowledge of the process of 
transitions, contemporary cases of potential transitions were identified. Recent experience of 
prolonged drought in Australia [33, 34] provided a unique opportunity to explore the dynamics 
of potential transitions. A landscape driver of drought pressurized the urban water regimes of 
many State capital cities. Niches emerged around innovative water management solutions such 
as seawater desalination, stormwater harvesting, forms of wastewater recycling, and a shift in 
emphasis to demand-side management. As the drought continued, the possibility that existing 
centralized reticulated water supply systems may fail to meet demand grew [35-40]. This 
destabilization of the water management regime opened the way for a variety of alternative 
supply solutions and system configurations to be trialed and adopted in government policies. 
While the institutionalization and mainstreaming of these alternatives cannot yet be claimed, 
the significant changes to infrastructure systems and management practices, policies and 
governance arrangements suggest a fundamental system change is occurring. This progress is 
typical of patterns identified in retrospective transition studies [23]. Thus the presence of a 
significant landscape driver (prolonged drought and water scarcity), and fundamental system 
changes (new technologies, system configurations and governance reforms) suggest a transition 
trajectory. With similar systems of government, governance arrangements, cultural contexts 
and external driver, a comparative analysis of institutional dynamics in real-world cases could 
therefore be conducted. Following a series of scoping interviews with key industry persons 
(policy makers, infrastructure managers, natural resource managers, regulators, consultants, 
researchers) from five potential case cities, and a number of people working in water 
management in a national context (peak bodies, national policy agencies, and international 
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consultants), the two cities of Perth and Adelaide were selected as purposive samples [41] of 
institutional change. These two cases offered theoretical replication logic [42], in that 
contrasting responses to water scarcity were observed under similar conditions. As such, 
different patterns of institutional dynamics could produce reliable explanations of the origins of 
these different responses. By identifying and understanding these dynamics, the institutional 
context analysis has the potential to inform what different TM interventions might look like for 
each of these cities. Data and analysis of the cases was conducted through extended engagement 
with practitioners in each city from late 2010 to mid-2012. The methodology for applying the 
analytical framework is described in the following section. 
2.2.  A three-phase method for institutional context analysis 
A three-phase process was designed and applied to populate the framework developed in 
Section 1.2, and analyze its content for each case study. These phases were designed to be 
iterative, the results of phase one feeding into phase two, and both informing phase three. 
Throughout these phases, the role of the researcher was one of detached observer, with the 
exception of phase two, where the researcher took on the role of facilitator in workshops. In line 
with conventions of social research, a number of internal and external validation checks were 
included to confirm the interpretation and representation of the data as credible, dependable 
and transferable [43]. The methodology for each phase is illustrated in Figure 3, and described 
in the following sections. Summaries of the method used in each phase are provided in Table 1. 
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Figure 3: Methodology for institutional context analysis 
 
Phase One: Case context gathering 
In line with the conventions and strengths of case study research, this phase sought to 
understand the broader context of the cases [41, 42]. Data was collected through a number of 
semi-structured interviews with practitioners from each city, and some from a national level. 
Interviewees were identified by peers as stalwarts of the industry, with life-long careers in 
urban water management. As such, most interviewees held executive or senior management 
positions in a range of organizations including: water utilities; State Government water, 
planning and health departments; natural resource management agencies; environmental 
regulators; peak industry bodies; consultants; and researchers. Interview discussions were 
guided by questions surrounding i) management responses to water scarcity, ii) the major 
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changes to the water system and regime resulting from the drought, iii)the  influences behind 
those changes and how they had come about, iv) how the system was performing under water 
scarcity, and (v) what the future challenges might be. These interviews were transcribed ad 
verbatim and coded using a modified version of axial coding to make thematic connections in 
the data [44]. This analysis produced a number of thematic areas where various conditions, 
attributes or influences within the cities’ institutional context were affecting the response to 
water scarcity (see Table 2). Thus, these represented domains in the urban water institutional 
context where dynamics were likely to be important in change processes. These domains were 
then ground-truthed using recent empirical studies of system change in sustainable urban 
water management and sustainability sciences literatures, to test their credibility and 
transferability. A narrative about each city’s water management experiences was then 
constructed, including any contrasting or conflicting storylines. These narratives were 
compared to written records, policy documents, newsletters, research reports, journal papers, 
and media articles to procedurally challenge explanations [45] by seeking corroborating and/or 
contradicting evidence or accounts. Narratives were documented in case context reports and 
sent to interview participants for feedback, as a member-checking validation measure. Review 
by fellow urban water scholars provided a peer review validation [46]. 
Phase Two: Identifying the institutional setting 
This phase of the study sought to describe the institutional setting shaping each city’s drought 
response, by identifying the rules-in-use [29] embedded in practitioner’s experiential 
knowledge. While this tacit knowledge can be difficult to access, Ambrosini and Bowman [47] 
argue that by providing time for individual space and reflection around a practically based 
question, and using a focus group approach to generate discussion, understanding of 
conventions, norms, assumptions, and underlying decision logics can surface. The workshops 
were therefore designed to generate these reflexive activities and consisted of: 
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Activity 1: Individual reflection on two broad questions: What helps you get your job done? 
What can hinder you achieving your job? Participants documented these influences on color 
coded ‘post-it’ style notes. 
Activity 2: Focus group discussion to collectively reflect on the information generated from 
the first activity. These discussions sought to corroborate influences, identify prominent 
ones, and elaborate on their effect on day-to-day activities and decisions. Discussions were 
audio recorded, and documented on a whiteboard, incorporating the individual reflections 
of participants. 
Activity 3: Group activity to map these influences, identifying what effect they had on water 
management practice, and any connections between them. This activity used a concept 
mapping approach [48-50] to visually capture these discussions on a whiteboard. The 
action situation model of the IAD Framework [29] provided a generic model of collective 
action to map the influences practitioners had identified against. These whiteboards were 
photographed after the session, and the discussions were also audio recorded. 
The maps from different workshops were aggregated and organized using concept mapping 
techniques [48] to describe key influences affecting the practice of water management and the 
relationships between them. Recorded discussions and participant’s individual reflections were 
drawn on in the construction of these maps, and any conflicting influences were represented. 
These maps were used as a basis for discussion in interviews with key informants, as a member-
checking validation measure. Informants corroborated, expanded or offered contradictory 
perspectives on the results, which were captured in interview notes and added to the maps. 
These informants were identified in phase one, and had not attended the workshops. The final 
results of phase two consisted of concept maps representing the institutional context, noting the 
prominent dynamics and areas where system adjustments were being observed. An example 
map from Adelaide is illustrated in Figure 4. 
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Figure 4: Example concept map of institutional dynamics. 
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Within these maps, related clusters of rules-in-use were identified, which also aligned with the 
domains identified in phase one. These domains were found to be similar across both case 
studies, providing internal validation of the data. 
Phase Three: Characterizing the institutional setting 
The last phase was to characterize the dynamics that had been identified in the previous phases, 
to understand their structuration of the institutional context. This was achieved by analyzing 
the domains of change in greater depth, theoretically coding all the raw data according to the 
categories of institutional work described in the analytical framework. This produced a picture 
of the activities of actors and how these activities maintained or disrupted this context, and/or 
created new rules. Results were tabulated and a qualitative assessment was made as to whether 
the institutional dynamics were significant, limited or insignificant in their effect on the 
institutional setting. A significant rating was given where the institutional work had a notable 
effect on water management practices and/or formal rules and regulations. A limited rating 
indicated some institutional work had been identified but was not producing a notable effect, 
while an insignificant rating indicated a negligible presence in the institutional setting. This 
assessment was procedurally challenged using the case context report from phase one, and the 
concept maps and audio recordings from phase two.  
Finally, drawing on all the available data, a narrative describing the dynamics within each 
domain was written. A conceptual map was constructed to show the relationships between the 
dynamics within and between domains, giving a visual account of the institutional context 
underlying each city’s drought response. The institutional assessments, narratives and 
conceptual maps produced in phase three were documented in case reports and provided to all 
participants for feedback as a final validation of the results. 
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Table 1: Institutional context mapping method: data sources and research techniques 
Data Collection Data analysis Data reporting Validation 
Phase One - Case context gathering 
 Participants/sources    Participants 
Perth Adelaide National Perth Adelaide 
Semi-
structured 
interviews 
10 12 4 Axial Coding Narratives of 
domains of 
change 
Peer 
Review 
1 4 
Document 
analysis 
41 29 12 Procedural 
challenges to 
explanations 
Narratives of 
domains of 
change 
Member 
Check 
4 4 
Phase Two- Identifying the institutional setting 
 Participants/Sources    Participants 
Perth Adelaide Perth Adelaide 
Workshops 3 maps 
21 participants 
3 audio 
recordings 
136 reflections 
2 maps 
12 participants 
2 audio 
recordings 
58 reflections 
Concept 
mapping 
Combined 
Conceptual 
map 
Member 
check 
9 4 
Phase Three- Characterizing the institutional setting 
 Participants/Sources    Participants 
Perth Adelaide    Perth Adelaide 
Semi-
structured 
interviews 
9 11 Theoretical 
coding 
Institutional work 
assessments 
Peer 
review 
3 3 
Workshops 136 
reflections 
58 reflections Theoretical 
coding 
Institutional work 
assessments 
Member 
check 
16 4 
Workshops 3 audio 
recordings 
3 maps 
2 audio 
recordings 
2 maps 
Procedural 
challenges to 
explanations 
Concept 
mapping 
Concept map of 
dynamics 
Narratives of 
dynamics 
Context 
Reports 
1 1 
 
3. Results 
During phase one, thematic areas in the data revealed institutional domains influencing the 
urban water sector’s response to the drought. Domains were similar in each city (see Table 2), 
suggesting the institutional dynamics within and between these domains was important to 
enable system change in an urban water context. Given these domains correspond with factors 
found to be important for system change in the broader urban water and sustainability sciences 
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literatures, they may also provide a tentative list of domains to use in the application of this 
institutional context mapping method in other fields. 
Table 2: Institutional domains of change 
Attribute Description 
Professional 
Practices: 
Skills, capabilities and technical knowledge resources for performing water 
management, and for deriving innovative approaches to this task. b, f, d, f, g, h 
Identity and Mission: Indicators of the purpose water management fills in society, articulated and 
communicated in a policy agenda subscribed to across Government. b, c, d, f, g 
Beliefs and Cognitive 
Frames: 
Interpretational filters of feedback, opportunities, emerging issues and pressures from 
the broader contextual environment the urban water industry is situated in. b, c, d, e, f, g, h 
Governance setting: Regulation, legislation, taxes, policies and other formalized incentive and disincentives 
that shape the industries operational environment. b, c, d, f, h 
Public discourse: Public debates and public perceptions of water management, as understood by 
practitioners. c, e, g, h 
Inter/Intra-
organizational 
relations: 
The relationships and working culture of organizations across the urban water sector. 
a, c, d, e, g, h 
Space for innovation 
and learning: 
The culture of learning and experimentation across the sector, and the supporting 
structures provided by organizations and individuals for such activities. a, d, e, g, h 
Strategic support: Managerial support for reinterpretation of roles and responsibilities, and networks of 
frontrunners to disseminate and champion innovations. a, c, d, e, g, h 
References: a [51]; b [52]; c [53]; d [54]; e [3]; f [55]; g [56]; h [8]  
 
The second and third phases uncovered some of the manifestations of actor agency generating 
institutional dynamics, and the influence of these on the institutional setting. The assessment 
conducted of the dynamics are summarized in Table 3 and described in the commentary that 
follows. The dynamics are presented as the types of institutional work (maintaining, creating, 
disrupting) being conducted within each domain, assessed as to whether they produced a 
significant, low or insignificant influence on the institutional setting. While the analysis 
differentiated the two levels of institutional activity described in the analytical framework 
(operational and collective choice), for brevity, these levels have been aggregated in the results 
presented. 
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Table 3: Assessment of institutional dynamics 
 Domains of change  Perth Adelaide    
Institutional Work  M C D M C D    
Professional Practices          
Identity and Mission        Key 
Beliefs and Cognitive Frames        Significant  
Governance Setting         Limited  
Inter/intra-organizational relations        Insignificant  
Public Discourse        Maintaining M 
Space for innovation and learning        Creating C 
Strategic Support        Disrupting D 
 
3.1. Professional Practices 
One of the key issues identified in this domain for both cities was access to information, 
knowledge and expertise of the ‘water business.’ In both cities, problems accessing and the 
availability of information to inform and justify activity was generating a maintaining influence. 
However, in Perth the majority of the information and knowledge needed to evaluate novel 
water management approaches is held within a single organization, which has no obligation to 
share this information.  
‘It’s such a big concern, when Water Corporation still hold all the information 
that will help people actually really work out what the cost-benefit is of these 
alternative water sources.’ – Consultant 
This represents a significant maintaining influence, as the business case for alternative solutions 
cannot be made and compared to traditional practices. In Adelaide, while there were noticeable 
knowledge gaps, information was shared between key organizations, enabling new practices to 
be developed (creating work). However, access to information could also generate disruptive 
influences. In both cities, flexible interpretations of information could be used to further 
individual agendas, misinform public debate or key decision-makers such as Ministers.  
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‘Current Minister is stepping outside the box on water recycling. However, 
[he’s] getting conflicting advice…so asking questions as to what is going on.’ – 
Policy Officer, State government 
While corporate knowledge and expertise was valued in both cities, there were marked 
differences in the value of this knowledge, and ideas of professionalism. In Adelaide, this expert 
knowledge is often used to benchmark performance against other cities. Such thinking and an 
enthusiasm and willingness to ‘go the extra mile’ to improve on practices was recognized as a 
characteristic of good water management professionals. 
‘[There are] excellent people putting in the little extra to make things happen 
in the present time.’  - Policy Officer, Regulatory Authority 
Both these features of professional culture in Adelaide help to produce creating work in this 
domain. In contrast in Perth, a predominant skepticism to innovations developed in different 
geographies, and a tendency to seek tried and tested solutions to avoid unnecessary risk, is 
leading to strong maintaining influences. 
3.2. Identity and Mission 
A legacy of the pioneering culture that ‘conquered’ the dry western deserts for mining and 
agriculture, water engineering has a prestige in Perth linked to pride in the professional ability 
for large-scale feats of construction. This strong sense of professional identity is generating a 
strong cognitive lock-in to traditional practices. 
‘But we also have really good engineers; we have engineers that can put 
anything you put their mind to, but sometimes they don’t want to. “This is 
what I’ve been doing for 50 years”; and it’s how they think it needs to be done; 
“and we won’t change”.’ –Water Manager, Water utility. 
 In addition, lack of public recognition of water scarcity and a legacy of rights to access 
unlimited groundwater has led to little consideration of the value of water in Perth. 
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Subsequently, there is no driver for a new vision for water management in the city under the 
expected drier future climate.  
‘Our Premier’s come out and said, “Whatever happens, we won’t have total 
sprinkler bans.” So, that doesn’t help change people’s thinking at all.’ – Policy 
Officer, State government 
Thus maintaining influences persist in this domain. The objective of urban water management 
in Perth is to find more water to meet demand. This mission is creating dissonance between the 
official ambit of organizations and likely future conditions leading to disparate, counter-
productive activity across the urban water sector. 
‘…both of them would point the finger at the other one and say “Oh they won’t 
let that happen,” and then he’d get them in the room and they’d both say 
“Well, you know, isn’t this you that’s stopping this?” and then they’d say “No, 
not us, isn’t it you?”.’ - Consultant 
In contrast Adelaide—extracting water from Australia’s politically contested Murray-Darling 
Basin river system—positions itself as being a responsible and sustainable user of water. 
Advocating for the river’s health helps to increase the State’s political bargaining power over 
water allocations. This identity as caretaker of the River Murray extends into the urban water 
management ideology for Adelaide, in particular to protect its highly valued beaches through 
integrated catchment management. Long-term community engagement programs have 
generated strong, shared visions and aspirations for integrated water management in the city. 
‘[Council is] very supportive and a community which is now extremely 
supportive. Community and political arm go hand-in-hand’ – Water manager, 
Local government 
Finding innovative solutions to balance supply needs with environmental protection objectives 
(creating work) has become a key political platform for the State Government, and a 
professional norm. 
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3.3. Beliefs and Cognitive Frames 
In Perth the predominant framing of the water management problem has been an over-reliance 
on rainfall dependent water sources [57]. A ‘security through diversity’ rhetoric [58] has led to 
new source development such as managed aquifer recharge and ‘climate independent’ seawater 
desalination. While desalination is an innovative new technology, its application in Perth serves 
to augment current centralized systems with a new water source, rather than shift to a fit-for-
purpose water management philosophy. 
‘And the Minister just said, I remember hearing a while ago... “I don’t ever 
want our people over here on water restrictions so just keep building de-sal 
plants’’.’ - Consultant 
 There is also an underlying assumption in current government policy that water is not a 
limiting factor to the Perth’s future economic development. 
‘It’s not managing the water to achieve environmental, social, economic, you 
know, sustainability objectives, it’s to manage the water source so that we can 
achieve the development that we need.’ – Policy Officer, State government 
 While there is dissonance between this worldview and professional interpretations and 
observations of environmental conditions, this is largely at an individual level. An alternative 
problem frame has not coalesced across the sector to stimulate development of alternative 
solutions, or to challenge assumptions underlying current cognitive frames, and thus 
maintaining work is the norm. While in Adelaide, the solution of source development and 
diversification is the same as in Perth, the objectives of water management are multi-faceted; to 
protect the River Murray from continued over-extraction, safeguard the city’s coastal environs 
and catchments, and supply water to enable the city to develop and grow [59]. These multi-
objectives have generated creating work within this domain, driving Adelaide to consider 
multifunctional (rather than optimized) solutions such as water sensitive urban design, 
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stormwater harvesting and enabling fit-for-purpose water use within the system through 
decentralized infrastructure. 
‘The work that needs to be done understanding the issues around and looking 
at integration and what that actually means….’ – Senior Policy Advisor, State 
government  
3.4. Governance Setting 
Perth’s urban water sector is corporatized with a high level of regulation. This prescriptive 
setting provides a very strong maintaining influence, as the single water utility is 
disincentivized to innovate. This organization’s large share of financial resources and asset 
ownership also hampers innovation by other organizations.  
‘Water Corp[oration] does have such a strong, clear mandate, and that’s what 
they want to stick to, so it’s really difficult to get them to shift beyond that.’ – 
Executive director, State government 
While Adelaide’s water sector is also corporatized, there are provisions for discretionary 
funding for ‘public good outcomes’ to be provided if the prescriptions of regulations require the 
water utility to act in conflict with such outcomes. 
With regard to water policy development, in Perth imbalances between policy-making powers 
and actual capacity and political support are resulting in a lack of an integrated, visionary policy 
agenda. Such circumstances support maintaining work by providing limited justification for 
breaking from current water management objectives and practices. 
‘Department’s focus is on what they have to deliver, as there will be 
repercussions if they don’t deliver that. So they are focusing on the 
legislative/regulative side of things, not on the whole road map.’ – Senior 
manager, Water utility 
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In contrast, Adelaide’s Government appointed an independent Commissioner for Water Security 
to oversee the development of a whole-of-government policy agenda for water management 
reform.  
‘One of the drivers was that you would have an independent commissioner on 
equal footing with government agency CEOs who could actually force that 
collaboration across government.’ - Senior Policy Advisor, State government 
The establishment of a dedicated water policy portfolio within Government also produced 
mechanisms for creating and disrupting work at the collective choice level. 
‘…all the key government agencies get round the table regularly to, and this is 
at Chief Executive level, to work through the implications for the government 
of future development.’ – Senior Policy Advisor, State government 
3.5. Inter/intra-Organizational Relations 
Historic departmental and organizational restructures have segregated water professionals 
with already divergent professional philosophies; supply and sewerage services through 
engineering and environmental protection through natural resource management and 
regulation. Such reshuffles strain inter/intra-organizational relationships, as jurisdictional 
overlaps are negotiated and competition over resources ensues. In Perth this history, combined 
with a separate legislative framework and management philosophy for water services provision 
and water resources management, has produced a water sector operating in silos. 
‘We do the drains, we do the pipes, we do the treatment…it [Department] 
mainly deals with licensing…it does…planning, it does…water management.’ – 
Senior Manager, Water utility 
While Adelaide’s water sector has not been immune to similar tensions and turf wars, the 
smaller industry has required people to work together in the past, in many cases to pool 
resources in order to achieve shared goals. This has built trust and good working relationships 
within networks of key champions. 
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‘Networks in Adelaide are key. The people in them have been in the business 
for a long time, so they know the business well, and have long held 
relationships with trust, and know how to work strategically together.’ – 
Senior policy officer, Environmental protection authority 
These individuals are able to make connections across the sector to enable collective action on 
water management issues, by conducting disrupting and creating work in other domains. 
3.6. Public Discourse 
One of the marked differences between the two cities was the influence of public discourse on 
change. The lack of recognition of water scarcity in Perth, which has been suppressed by a 
government policy position, has generated little public recognition or debate to drive water 
reform onto the political agenda. Conversely in Adelaide, participants recounted how public 
opinion has demanded alternative options be put on the table (disrupting work), and consulting 
with the community assists managers to integrate and justify social and environmental 
objectives alongside the more easily quantifiable economic objectives (creating work). 
‘Every time there is a lot of rain in Adelaide and people see water going down 
drains and down creeks and out to sea they say “Why aren’t we collecting all 
this water?” …So there is a lot of noise made out there with those sorts of 
issues.’ – Senior Manager, Natural resource management authority 
 This domain had a profound effect on the institutional context, as it produced significant 
dynamics that influence other domains. 
3.7. Space for Innovation and Learning 
Perth’s prescriptive regulatory environment, distribution of resources and key assets, and 
limited forward looking policy direction (maintaining work), produces an environment 
unconducive to innovation and experimentation. 
‘They still haven’t changed fundamentally their policy of single pipe in-single 
pipe out.... So there hasn’t been any major change in the delivery philosophy, 
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just the source…capital upgrade and new source development is still the 
major engineering response.’ – Senior Manager, Natural resource 
management authority 
In Adelaide, novel water supply solutions have been developed out of necessity to meet multiple 
responsibilities and objectives with limited resources. This innovation has been enabled by the 
ability to reinterpret organizational roles (less prescriptive regulation) and utilize assets in new 
ways (creating work). 
‘… a broader recognition that stormwater impacts on the environment, that 
there are opportunities to manage stormwater, not just as a hazard issue and 
flooding and drainage issue, but also manage the water for a range of other 
purposes.’ – Senior Manager, Local government 
A political environment recognizing scarcity, and therefore receptive to innovation, has diverted 
resources to develop and mainstream these novel solutions. 
3.8. Strategic Support 
Perth’s political sensitivity around water, strong professional identity and prescriptive 
governance setting filter down to influence individual decision-makers. These factors weigh into 
actors’ interpretations of costs and benefits, and the personal risk of supporting novel ideas and 
technologies. As a result, key decision-makers tend to rely on current practices to reduce their 
exposure to these risks, thus conducting maintaining work across the sector. 
‘No-one will make the first step because they might get over the, no-one’s 
going to go over the trench because they’re going to, the machine guns are 
going to mow you down.’ – Senior Manager, State government 
Perth therefore suffers from a lack of frontrunners to champion novel approaches. In contrast, 
Adelaide’s shared, multi-objective mission to use water responsibly, and network of key 
champions, has created supportive structures for moving beyond the safety net of formal roles, 
responsibilities, and decision-logics to explore new possibilities (creating work). 
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4. Discussion 
If we consider these results within the basic propositions of transitions theory, significant 
drought has provided the landscape driver to prompt niche development around alternative 
water management practices. In Adelaide, a stormwater niche emerged, representing a 
significant change to traditional infrastructure solutions while also meeting a range of water 
management objectives (fit-for-purpose supply, waterway and coastal health protection). This 
niche gained sufficient momentum to challenge the existing regime, leading to the acceptance of 
decentralized solutions. In Perth, the prominent niche is seawater desalination. While being a 
new technology in the water supply space, this solution represents a continuation of the current 
water management regime; central supply augmentation to meet the traditional water services 
objectives of safe and secure supply [60]. Questions that arise from these results include: What 
are the institutional dynamics that could explain the different responses of these two cities, and 
what implications would this knowledge have for a TM intervention in these cases? 
At the broadest level of analysis, the balance between maintaining, creating and disrupting work 
in the institutional context of each city is indicative of their different responses. Perth’s 
dynamics are dominated by maintaining work (see Table 3). This serves to not only enact 
current formal institutional prescriptions, but dampens the emergence and influence of creating 
and disrupting work; as traditional practices are enforced and innovations viewed with 
suspicion. In Adelaide’s institutional context, creating and disrupting work are predominant. 
However, the depth of analysis using this method provides detailed insight into the system 
under transition. The relevant information this approach reveals for the different activities of 
TM are now discussed in relation to the case study results. We also provide general propositions 
on how the mapping too and analysis framework might be employed in TM activities in each 
case, to show the ways this approach can be targeted to the knowledge needs of TM.  
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4.1. Selecting frontrunners 
As the key players in a TM intervention, the section of participants is a key to establishing a 
functioning transition arena [14]. In Adelaide, the frontrunners for a potential TM arena are 
relatively clear. Networks of people in positions of power and/or influence across a number of 
organizations/fields of water management were identified in the context mapping exercise. The 
mapping also revealed how these frontrunners use their strategic support to promote new 
ideas, approaches, issues and ways of thinking; thereby meeting the criteria for selection 
discussed by TM scholars [20, 61].  Similar results could be achieved using snowball 
interviewing techniques to identify frontrunners and network analysis methods to trace the 
relationships and influence of these actors across the system. However, this mapping and 
analysis technique add value by determining how and where these frontrunners work to change 
institutional rules and norms. This knowledge can not only identify frontrunners, but then be 
used to directly inform TM activities on how to influence the institutional foundations of an 
incumbent regime to induce change. 
In Perth, due to the strong disincentives to introducing additional risk into practices (i.e. lack of 
creating and disrupting work in the governance setting and space for innovation and learning 
domains), people are unwilling to be perceived as ‘risk-takers’ who think beyond the bounds of 
current professional practice. This is evident in the lack of creating and disrupting work in 
strategic support and professional practice domains. It may therefore prove difficult to identify 
suitable participants for a transition arena and gain their commitment for a TM intervention. 
However, the analysis of Perth’s institutional context could be deepened using this method to 
reveal where these disincentives for frontrunners lie, by revealing the cognitive and normative 
scripts which shape ideas of professionalism and determine professional reputations. In this 
way, the mapping technique can inform preparatory work to enable the emergence of these 
important frontrunners, and encourage cultural change. Thus, the institutional context mapping 
method can help to identify potential arena participants, and where and how to stimulate the 
innovative capacity needed in the system to support transitions arenas. 
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4.2. Framing the problem and creating the vision 
A shared understanding of the current system and an appreciation of the problems is the critical 
starting point for a transition arena. Adelaide has created a vision for the future of the city in 
water and planning policies [62, 63]. While TM provides an organized forum for these types of 
shared cognitive developments, in Adelaide these types of creating and disrupting influences 
were generated by the public discourse domain. A history of consultative catchment 
management enabled informed public discourse to generate new normative understandings 
and shared cognitive frames for water management objectives and practices. Such public 
debates influenced policy and decision-making, legitimizing creating and disrupting work in 
other domains, such as the space for innovation and learning, professional practices, 
governance setting and strategic support. In Perth however, the process of problem framing and 
envisioning could be expected to be problematic for a number of reasons. First, the lack of 
transparency about water scarcity provides little legitimacy for reframing water management 
through creating and disrupting work, as no problem is recognized. Second, participants would 
likely have disparate understandings of water management problems and solutions due to the 
lack of reflexive, cross-sectoral forums for professional discourse to consider these underlying 
assumptions (i.e. creating/disrupting work in beliefs and cognitive frame domain). Lastly, with 
historic tensions between some key organizations in Perth, organizational bias and lack of trust 
would need to be overcome before the type of productive discussion and debate required in the 
transition arena could occur (creating work in inter-organizational relations). The situation in 
Perth appears to require sensitive information sharing, relationship building and facilitated 
discussion in order to begin to recognize issues and develop shared understandings and visions. 
Many suitable techniques for bringing disparate actors together for this purpose exist in various 
fields, such as organizational change and management literature. The mapping exercise used 
here may provide a useful technique in this context, as the underlying aim is not to reach 
consensus. Instead, the technique seeks to capture diverse perspectives and reveal how actors’ 
interpretations of the institutional setting shape their behaviors and attitudes. With this aim, if 
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well facilitated, the process of building the institutional map acknowledges individual 
knowledge and experience, removing some of the adversarial barriers a more 
consensus/organizational representative approach might raise. The visual mapping technique 
may also help to represent divergent perspectives, rather than attempt to reconcile them, 
thereby building the shared understanding between participants that is a central tenant of TM. 
Thus, context mapping can reveal the assumptions and cognitive/normative dissonance in the 
system, which forms an important part of problem framing and envisioning activities. It may 
also help TM facilitators to design productive forums, providing a technique to reduce conflict, 
and also by identifying problematic areas for collaboration. 
4.3. Developing pathways and agendas, and designing experiments 
The phase of the TM cycle where functional knowledge of the system is most critical comes 
when pathways to the vision are developed, agendas to progress toward these are strategized, 
and experiments are designed. Inter-organizational relations and past network activity have 
built an appreciation of the operational context (with its constraints and opportunities) in 
Adelaide. This pooled experiential knowledge of professional practices and system influences 
generates the strategic support required within a potential arena for this phase. Each 
participant has a working knowledge of the implications of, risks to, and contributions other 
participants can make toward experimentation and transition agendas. This enables strategic, 
coordinated actions to be formulated to pursue the agenda. Thus in Adelaide, a potential TM 
arena has access to the wide range of resources, knowledge, status, political contacts, finances 
and institutional structures needed to design and conduct the activities supporting the 
transitions agendas. That the stormwater harvesting niche has already infiltrated the decision-
making of the regime (having been included in policy targets) attests to this capacity existing in 
Adelaide.  Perth’s capacity for developing and implementing these systemic TM instruments 
(pathways, agendas and experiments) in this phase are very different. With inter-organizational 
relations strained, the trust to share this type of ‘insider’ information would need to be 
developed before creative experiments and potentially disruptive agendas could be formed and 
29 
 
committed to by participants. New relationships would be tested as arena participants 
discovered how to work together and were challenged by the maintaining work of the regime. It 
may, therefore, take time for Perth participants to learn how to align the resources available to 
them to design experiments and agendas. Similar to its potential use in the problem framing 
phase, mapping the institutional context in this way could help to build knowledge of the 
system, and identify points of leverage available to the arena. As this technique seeks to 
understand the rules in use that shape the way the system operates, it can represent a more 
comprehensive picture of the functioning of the system that an examination of formal rules 
structuring the system on paper can provide. Knowledge to the level of actor agency can be used 
to identify leverage points to intervene in the system, and inform the design of transition 
experiments. The process of generating this system analysis could also serve a second purpose, 
in helping to strategize when and how participants can use their official roles and other powers 
of influence to promote the transitions agenda. This is because the institutional map is built 
from information on the informal interactions and relationships in the system, so the process of 
building the map can surface these connections and points of influence. Participants can then 
use this new understanding to strategize how the regime can be pressurized, and alternative 
solutions put forward, i.e. how a window of opportunity might be opened. Thus, having the 
functional picture of the institutional context provided by this mapping method, alongside a 
structural understanding, can help arena participants to design systemic TM instruments and 
align them to leverage change in the system. It can also help identify where the capacity of the 
arena to conduct such activities might be built. 
4.4. Implementing and monitoring the transition 
Identifying when to apply TM interventions through windows of opportunity by monitoring the 
system and TM progress relies heavily on a detailed understanding of the system. In Adelaide, 
this study has traced how members of the stormwater niche mobilized to develop new 
technologies (creating work in professional practice) and connected these solutions to public 
discourse advocating multi-purpose solutions (disrupting work in beliefs and cognitive frames) 
30 
 
to prompt change in water policy (disrupting work in governance setting domain). This 
mobilization has been enabled by creating institutional work in strategic support, inter-
organizational relations, and space for innovation and learning domains.  For Adelaide, this 
system analysis could now provide a benchmark to track the progress of the transition, 
identifying through future mapping exercises the extent to which the transition vision has been 
absorbed into policy, whether the transition experiments have been adopted as standard 
practice, the influence of the TM arena, and the overall changes to the shape of the regime. Due 
to its relatively low cost ( in time and money) and ease of use, the technique could also help TM 
facilitators identify and monitor new developments and influences, and re-assess the strategies, 
agendas and visions of the TM intervention on a regular basis. This could enable better 
preparation for and identification of windows of opportunity in a timely way.  
In contrast, the space to innovate water management practice in Perth is limited by the strength 
of maintaining work, particularly in the governance setting and strategic support domains. 
While beliefs and cognitive frames are being challenged and altered through dissonance 
between professional knowledge and experience, this is largely at an individual level. Thus 
creating and disrupting work is not significantly influencing the sector as a whole. As a result, 
current professional identity and agreed objectives for water management remain 
unquestioned and unchallenged. This situation, coupled with limited public debate around 
water management (i.e. limited disrupting work in public discourse domain), provides no driver 
for envisioning a new water future for the city, or the investment and development of novel 
water management solutions. Finally, the lack of creating and disrupting work in the inter-
organizational relations and strategic support domains provides a restricted capacity to 
advocate for such envisioning and experimentation, progress a transition agenda or address the 
significant barriers to change in the governance setting. By understanding these institutional 
conditions and the constraints they pose to system change, this analysis technique has revealed 
some preparatory work in Perth may be required if a TM intervention were to be successful. 
The analysis showed that a TM intervention in this case would be best targeted initially at 
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generating creating and disrupting institutional work through suitable forums for information 
sharing, professional dialogue, and new thinking. This preparatory work is needed to induce the 
institutional setting to become more receptive to the need for change, and remove some of the 
current constraints of the strong maintaining work in cognitive and normative institutions 
which could hamper progress.  Thus, the understanding of the system’s dynamics, rules and 
behavior, provided by this analysis framework, provides scope as a tool for monitoring and 
evaluation, as well as to assess a system’s readiness for a TM intervention. 
4.5. Implications for implementing transitions management 
In understanding these dynamics in the institutional context of transitions, this analysis 
framework and institutional context mapping method provide a powerful tool for TM. Through 
these results we can see that these cities would require different forms of intervention to 
progress the transition of urban water management. In Adelaide, the emergence and uptake of 
stormwater harvesting testifies to there being sufficient creating and disrupting work to support 
a TM intervention. However, Adelaide’s lack of maintaining work may indicate TM would be 
better targeted at building forms of maintaining institutional work which enable new ideas, 
norms and practices to be absorbed into formal institutions; by authorizing these new rules,  
allocating resources, and embedding and routinizing these new foundations into day-to-day 
practice.  
The analysis of Perth suggests that a TM intervention targeted towards a system-wide transition 
would be unsuccessful, given the lack of creating and disrupting work in a number of the 
domains needed to support a TM arena; in particular the lack of productive relationships across 
organizations in the sector, the disincentives to innovative thinking and risk averse professional 
culture. These results suggest a TM intervention in Perth may need to be targeted at developing 
greater creating and disrupting influences in some of these domains, to provide base conditions 
for TM. This may include developing inter-organization relations through collaboration on low-
risk projects, and emphasizing reflexive activities to start to jointly examine beliefs, cognitive 
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frames, and professional identity underlying management practices. It may also need to 
eventually open  Perth’s water management challenges for public discussion to: understand 
how the Perth community values water, identify and integrate the services it needs to deliver 
(supply, waterway health, amenity and recreation opportunities etc.), and agree how best to 
manage the resource to achieve these objectives. This would provide a stronger starting point 
for a TM intervention, by generating creating and disrupting work in a number of domains to 
make the system receptive to change. 
5. Conclusion 
The analysis of institutional dynamics behind these two cities’ response to a significant 
landscape driver has revealed that an understanding of the institutional context is critical for 
planning appropriately targeted, context specific TM interventions. Understanding actors’ 
capacities to express their agency in various institutional domains through their institutional 
work appears to be a useful way to diagnose where and how a TM intervention in the system 
could most effectively drive and steer towards a sustainability transition. These results suggest 
the method of institutional context mapping and analysis framework developed could be 
beneficial a number of ways. First, as a screening test to inform TM process design and 
preparatory strategies, by identifying what dynamics exist and thus how the system is 
functioning (expert preparation). Second, this tool could help to generate successful deliberative 
dynamics in arenas by providing a more robust way to collect and apply participants’ tacit 
knowledge and identify the distributed powers of participants and how they can be pooled to 
progress transition agendas (strategic/tactical clusters). Third, the method offers a way of 
targeting the intervention points that transition pathways and experiments may need to utilize, 
by identifying the way power is vested in the institutional work of actors (operational cluster). 
Finally, this institutional contextual mapping tool offers a way to represent the system in a 
dynamic way for monitoring and evaluation (reflexive cluster). The institutional mapping 
method would need to be altered to suit these various purposes, by adjusting the focus 
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questions used to guide participants in the mapping exercise and the specific research question 
used to focus the analysis of the mapped data. Care would also be needed to ensure the mapping 
exercise is designed to achieve the desired outcome. For example, to successfully use the 
technique in the problem framing phase, ground rules for participation would need to be set to 
i) create a safe space for sharing individual personal experiences, ii) ensure the diversity of 
perspectives are captured, and iii) recognize that the goal of the exercise is mutual 
understanding, not a consensual representation of reality. The technique would also need to be 
used in conjunction with other forms of system analysis/monitoring. For example reviews of 
the legal and regulatory structures of the institutional setting would be needed alongside the 
picture of informal norms and behaviors produced by this approach. The additional value this 
technique provides is accessing tacit knowledge of participants on how their working 
environment operates in practice, then organizing and analyzing this information into a 
relatively comprehensible picture of a complex system. Thus, overall, this approach allows TM 
to be more cognizant of the contextual conditions of a transition. Moreover, using the broad 
definition of institutions as rules-in-use allows a wide range of contextual details to be captured 
at a level of generality. This enables comparison across different contexts and system scales. 
Further work to test the identification and explanatory power of this analytical framework, and 
refine the mapping method appears warranted. In particular, application to further empirical 
cases of transition, backlash and breakdown trajectories, and a range of TM interventions, 
would help to confirm and develop the heuristic capabilities of the tool. Further application of 
this framework may also shed light on how various forms of agency have changed the 
institutional context over time to achieve a transition. In conclusion, using an institutional 
perspective as the basis of the analytical framework of this study has shown the potential to 
address key knowledge gaps in the transition scholarship; how different actors come together 
to work on a common problem in a specific context, and how actions might be aggregated to 
guide transitions by strategically generating systemic change dynamics. 
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